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TO PURSUE THE BEAUTY AND TRUTH
OF THE UNIVERSE
I have always enjoyed intellectual and artistic activi-
ties since childhood. Starting from grade school, I
loved music, poetry, and fine arts. I read broadly from
literature, history to philosophy, and I liked writing,
Chinese calligraphy, and playing the piano. The large
collection of books and classical music records at home
was my favorite pastime. I also enjoyed nature, altho-
ugh mostly in a quiet manner, such as hiking on tran-
quil mountain roads and bathing myself in the fresh
woodland air, or going to the coast to indulge in the
rhythm of the ocean waves and the caress of the gentle
sea breeze. As a student brought up in Taiwan, I was
always good at all courses that involved mathematics
and science. I also enjoyed reading popular science
books, but somehow I was under the impression that
natural sciences were “boys’ stuff” [1] and not really
my business.
Interestingly, however, the situation changed com-
pletely in the second year of my junior high school
when I formally took physics courses for the first time.
I was fascinated by the existence of universal physi-
cal laws that govern all aspects of nature, from sys-
tems as small as subatomic nuclear particles to those
as large as galaxies and even the universe itself. It was
as if one could sense the rhythm and grandeur of nature
and reach the eternal truth and beauty of the universe
through physics. The awe that I sensed through physics
seemed in many ways similar to, but even more pow-
erful than, what I had experienced in literature, music
and arts. I started reading books on topics such as as-
trophysics and particle physics, only to find that my
lack of knowledge in quantum mechanics and general
relativity hindered my comprehension and true appre-
ciation for the beauty of the subjects. As this point I
realized that the threshold of knowledge required to
appreciate physics was much higher than that required
for other field such as literature and music. For this
reason, I decided to choose a career in physics so that
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I could be truly versed with its language, to fully
appreciate the beauty and truth represented by physics
and to contribute to the subject some day.
When I decided to be a physicist at the age of 12
years, I understood that I had chosen a career path
atypical for most women of my time. Although this
journey of no return has by no means been a rosy path,
I have no regrets and am happy with my decision. 
At age 27 years, I joined the physics faculty at the
California Institute of Technology (Caltech), and at
age 33 years became the first tenured woman profes-
sor in physics, as well as the first tenured Asian
woman professor at Caltech. Even now, I often find
myself to be the first and/or the only woman in many
professional settings, committees and activities. None-
theless, I have not been side-tracked by unnecessary
distractions or discouraged by adverse events. It is
my hope that the following brief account of my life
experience as a minority in a male-dominated profes-
sion might be useful to young people, especially young
women, who are interested in a career in science to
find their true calling and to know how to prevail in
an adverse environment to achieve their dreams.
ACADEMIC PREPARATION
I was brought up in Taiwan during a time when the
country was still under martial law; therefore, Taiwanese
society was still relatively conservative and not keep-
ing pace with world development. Academically, I was
always one of the best students from elementary school
all the way to college. For example, I entered the
Taipei First Girls High School (Beinu) with the high-
est score in the entrance examination. I picked physics
as my top choice and had the highest score in the
entrance examination when I entered the physics
department of the National Taiwan University. I was
also the only student to attain a perfect score in the
mathematics test in the entrance examination. At the
National Taiwan University, I continued to excel aca-
demically, and received the Dean’s award every semes-
ter, which was given to the top 5% of students in each
department. In a society that placed strong emphasis
on education and academic accomplishments, excelling
academically placed me in an advantageous position.
I was not only respected by peers and liked by teach-
ers, but also given the freedom to explore many
extracurricular activities in an otherwise very rigid
school system. The trust and respect from teachers and
classmates, as well as the unconditional support by my
open-minded parents were instrumental in the devel-
opment of my self-confidence and self-discipline.
In 1983, I was admitted to the physics Ph.D. pro-
gram at the Massachusetts Institute of Technology
(MIT). Prior to my journey to MIT, I had never boarded
an airplane nor had I ever left the territory of Taiwan.
Furthermore, I had to face a difficult beginning be-
cause I did not know a single person in the area and
did not manage to arrange housing in advance, be-
cause MIT did not guarantee accommodation for first-
year foreign students, and the lottery for the limited
housing available gave priority to more senior stu-
dents. Also, this was a pre-internet era. As a result,
advanced online searching for housing was not pos-
sible. I ended up not having any lodging for a week
upon my arrival, and slept on the floor of a shabby
place used for Chinese students’ social functions in the
Boston area. Fortunately, I was a survivor and things
eventually worked out so that I could begin to focus
on academia and research.
When I first arrived at MIT, I had not decided on
the area of physics research for my PhD degree. I was
fortunate that Professor Mildred S. Dresselhaus [2],
an internationally renowned woman physicist who
was the only female Institute Professor (the highest
honor given to a faculty) at MIT and the first woman
to be president of the American Physical Society, invited
me to join her condensed matter physics group. Pro-
fessor Dresselhaus is not only a highly accomplished
physicist, but also an advocate for the advancement of
women in physics. She has always been very support-
ive of her students, particularly the female students.
After seeing role models like Professor Dresselhaus
and my mother, who was a professor of mathematics
in Taiwan, I never had any doubts about the talents
and ability of women to excel in science, even though
I was always in male-dominated environments. On the
other hand, I also took to heart a piece of advice given
by Professor Dresselhaus, which was, women must
excel in their profession and earn respect from peers
based on their own merits and accomplishments
before they can be effective in advocating equality for
women in science. Therefore, senior female scientists
should do their duty in promoting young women,
while their younger counterparts in the early stage of
their career should concentrate on doing the best re-
search and establishing their professional reputation.
The quality of education that I received at MIT was
a truly eye-opening experience. I was like a sponge
trying to soak up whatever I could in a highly stimu-
lating academic environment. With hard work and
perseverance, I was able to complete my PhD thesis
[3] in 4 years and 3 months, and obtained a postdoctoral
position in one of the two best industrial research lab-
oratories in the United States for condensed matter
physics, the IBM Thomas Watson Research Center in
Yorktown Heights, New York.
When I started my postdoctoral research in January
1988 at the Watson Research Center, it was only a little
over a year after the first discovery of high-temperature
superconductivity by two IBM scientists J.G. Bednorz
and K.A. Muller in Zurich [4], and also just 1 month
after the award of the Nobel Prize in Physics to these
two scientists for their discovery. Around the world,
scientists were frantically racing to raise the supercon-
ducting transition temperatures of these copper oxide
superconductors further, and to explore the physical
properties and potential applications of these super-
conducting materials. Many of the properties of these
superconductors were found to defy conventional
understanding of superconducting and metallic mate-
rials, and therefore, called for revolutionary new con-
cepts in condensed matter physics to account for the
observed phenomena [5–7].
Like many scientists around the world, I was fas-
cinated by the challenges in the research field of high-
temperature superconductivity, and therefore, moved
into action without hesitation. Within a year, I was able
to obtain sufficiently well-recognized research results
[8–11] to attract numerous job offers from reputable
places, including tenure-track assistant professorships
at Caltech, Harvard University, Columbia University,
and University of Pittsburg. Interestingly, none of the
universities at the time of offering me the positions had
any woman on their faculty. After a difficult decision-
making process, I finally joined the faculty of Caltech
in the summer of 1989, where I became the first Asian
woman on the professorial faculty and also the only
woman teaching in the physics department.
STAYING FOCUSED UNDER THE
SPOTLIGHT
Frankly, it is never easy to be the only or the first of 
a kind in any environment. Like a pioneer sailing on
uncharted water [12], I had to face harsh and unex-
pected conditions all alone. Fortunately, I was too
young and bold to have the notion of difficulties in my
vocabulary. Even though I was too naive and also
totally uninformed about how to negotiate for ade-
quate start-up support for my experimental research,
I managed to go a long way with little in the beginning
through hard work and creative approaches to re-
search, and subsequently received substantial research
grants from various funding agencies through fierce
competition. I also realized that the disadvantageous
situation of being a minority in my profession could 
in fact be turned to my advantage. For instance, I was
highly visible in most professional settings, which
helped promote my research in the fiercely competitive
environment, as long as I could put forward quality
results. Therefore, I received many invitations to give
talks at international conferences and major institu-
tions, was awarded numerous honors, and asked to
serve on various important committees. In 5 years, 
I managed to establish my reputation and unique con-
tributions in the research field of superconductivity,
and then was granted tenure in 1995, thus becoming
the first woman tenured in physics at Caltech and also
the first Asian woman tenured in the institute.
However, being under the spotlight constantly
was like a double-edged sword [13]. Although I have
established my professional reputation and earned
respect from most peers, I have also experienced oc-
casional vicious and groundless attacks on my work
simply because the attackers did not believe that I
could possibly have achieved good research results,
even though these results could be reproduced by re-
search groups worldwide. Based on the hateful and
unprofessional language used in these attacks (by a
couple of white men), it was evident that the preju-
dice against me was largely due to jealousy towards
an atypical but yet accomplished person. Although
ultimately I came out intact from these vicious at-
tempts to ruin my reputation, the unpleasant experi-
ences served as a somber reminder that racial and
gender discrimination is still present today, even in a
scientific community that is supposed to be more
objective than most. There has also been occasional
backstabbing in the anonymous reviewing of research
proposals or papers, simply because the reviewers
were competitors and wanted to slow down my re-
search by cutting off funding or delaying publication.
This latter type of behavior has more to do with the
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ugliness of human nature rather than gender or racial
discrimination.
Despite obstacles and hardship, I remain spirited
and content with my career choice. I always enjoy con-
tinuous challenges in frontier research, and also feel a
sense of pride whenever my efforts in various aspects
of my profession bear fruit (e.g. education, defining
important research directions and science policies, or
developing international scientific collaborations at
high levels). What I have learnt is to stay focused on
my objectives and ideals irrespective of the surround-
ing noise, and to always look at the positive side of
everything while planning ahead for the worst. As
long as I count my blessings daily, give my best effort
in everything that I do, and treat people with sincer-
ity and generosity, I am sure that life will continue to
reveal many wonders in my journey.
SOME THOUGHTS AND ADVICE FOR
YOUNG PEOPLE
For the young and impressionable that have not expe-
rienced much in life, but are anxious to embark on
their journey, here are some thoughts that I often share
with my students about how to prepare for the chal-
lenges by building up one’s internal strength.
Passion and concentration
First, it is essential to find your true passion and to
know how to concentrate on your pursuit without
being easily sidetracked by distractions or discouraged
by adversity. If your career pursuit is consistent with
your passion, you will be naturally more dedicated;
therefore, the chance for success is greatly enhanced.
On the other hand, passion alone is no guarantee for
success because life is full of unexpected challenges
and obstacles. Therefore, determination and concen-
tration are essential attributes to a successful career.
In particular, the information age and modern tech-
nology have brought not only conveniences, but also
many distractions that seriously reduce the attention
span of most young people, so that their ability to
concentrate on learning complicated subjects, solving
difficult tasks, and developing deep thoughts is
severely compromised. This tendency is particularly
inhibitive to people who want to pursue a career in
science because the demand for logic, rigor, creativity
and systematic investigations in scientific research
leaves no room for superficial work or half-baked
ideas.
Talents and efforts
Second, it is important to understand your own tal-
ents so that the pursuit of a career can be better aligned
with those talents, to ensure effectiveness. Otherwise,
it could be very painful to force yourself through a
career for which you have limited talents, and it would
be difficult to achieve anything significant without
the necessary talent. Conversely, talent must be com-
bined with action and effort, so that great promise can
be turned into successful reality. Moreover, long-term
effort can enhance your talents. This effect is particu-
larly true for scholarly pursuits: as you broaden and
deepen your knowledge base, your creativity for break-
through ideas, as well as ability to make insightful
observation from a unique perspective can be greatly
improved.
Confidence and communications
Third, as you become established in a profession th-
rough hard work and relentless effort, if you develop
new ideas that are built on a solid conceptual foun-
dation and yet differ from commonly held beliefs or 
conventional wisdom, you should have sufficient
confidence to stand by the new ideas, without overly
worrying about not being accepted immediately, be-
cause true breakthroughs and new inventions are often
significantly ahead of the contemporary mindset and
are not easily understood in the beginning. For in-
stance, the two most important breakthroughs in 20th
century physics, quantum mechanics and general 
relativity, were not immediately accepted by most
physicists. Fortunately, the pioneers were sufficiently
confident in the correctness of these concepts that they
did not surrender to mediocrity. Otherwise, without
quantum mechanics or relativity there would not have
been the subsequent technological breakthroughs that
have shaped the modern world and advanced all fronts
of space exploration.
In contrast, to disseminate scientific knowledge
effectively, particularly for new concepts and inven-
tions, adequate communication skills are essential. It
is quite common for scientifically talented people not
to pay too much attention to developing good com-
munication skills. However, publications and presen-
tations are indispensible scientific activities. Moreover,
efforts in communication can help presenters better
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organize and justify their thoughts, therefore assisting
better scientific development as well.
Values and wisdom
Finally, regardless of your career path, it is important
to establish proper values so that you can always face
the ups and downs in life with a positive attitude. In
particular, if you measure your own progress and 
accomplishments against an absolute rather than a
relative standard, you will be mindful of improving
yourself and be content with your own progress, rather
than lamenting over what you could not have or the
better fortune of others. Thus good values help with
your outlook on life and channel your energy towards
positive thoughts and actions, which in turn, makes
you more spirited and contented. Additionally, with
proper values and accumulation of knowledge and ex-
perience, you can hopefully become wiser and know
how to handle the various aspects of life. In fact, know-
ing how to take a broader view and make plans strate-
gically, with wisdom, is also an important attribute of
the best scientists, so that they can identify important
problems and then find solutions to these problems.
OUTLOOK
In my research career of over 20 years, I have observed
steady progress in the status of female scientists both
in the United States and Taiwan. However, there is still
much room for improvement before true equality can
be reached. One of the major obstacles is the common
misconception that women on average may not be as
talented in science as men. Based on my 20 years of
teaching experiences at Caltech, I can state with cer-
tainty that there is no gender difference whatsoever
in scientific talent, at least not among the high-caliber
students that we have admitted to Caltech. Given that
women and men can be equally talented in science,
there is no reason to waste half this talent in a modern
world that faces many serious challenges (e.g. envi-
ronment, climate change, sustainable energy, food
supplies, and medicine) that require the concerted
efforts of many scientists. In this context, gender equal-
ity in science is no longer just a moral issue but also a
survival issue for humankind. Hopefully, through
education and proper policy making, the future can
be a brave new world in which people are only judged
by who they are rather than by their gender, race or
cultural background. Moreover, I am optimistic that
the cultivation of more outstanding scientists who
possess the scientific value of unyielding pursuit of
truth can ultimately make the world a better place 
for all.
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